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US MMIC companies doing well 
THE latest set of quarter- 
ly results from some of 
the major players in the 
North American MMIC 
business present a main- 
ly healthy picture for the 
industry. Net sales are in- 
creasing by substantial 
amounts, although there 
are still Challenges to be 
faced. 
Recent news includes: 
* Anadigics Inc report- 
ed net sales had in- 
creased 57% to a record 
US$26.7 million; 
* Alpha Industries Inc 
has had its fifth consecu- 
tive quarter with growth 
in orders and shipments; 
* TriQuint Semiconductor 
Inc revenues reached 
$17.6 m, a 16% increase 
on the $15.1 mill ion 
recorded in the compara- 
ble period of 1996. 
* Vitesse Semiconductor 
Corp's sales for the fourth 
quarter were $30.8 m, an 
increase of 61% on the 
same quarter ayear earlier. 
The success of 
Anadigics, based in 
Warren, New Jersey, re- 
flects its penetration i to 
the cellular and personal 
communications services 
(PCS) markets with its 
IC power amplifiers. 
Compared with a year 
earlier, the company more 
than doubled, 207%, it 
sales into these applica- 
tions in the third quarter 
of 1997 to $17.1 million. 
Sales of these products 
grew 35% sequentially, 
while its earnings from 
power amplifiers ex- 
panded for all three ma- 
jor digital standards, 
GSM, TDMA, and CDMA. 
In the television market, 
where Anadigics has al- 
ways been strong, IC sales 
for CATV applications in- 
creased, but were offset 
by decreasing IC sales for 
DBS applications. 
In addition to signifi- 
cant sales growth of 
power amplifier ICs for 
GSM and TDMA cellular 
phones, Anadigics en- 
joyed a resurgence in 
sales of power amplifier 
IC sales for CDMA PCS 
phones. It has also just 
begun production .of its 
next-generation of dual- 
band power amplifier ICs 
for application in GSM/ 
DCS phones, as well as a 
lower voltage power am- 
plifier IC for dual-band 
TDMA/AMPS phones. 
Just across the state 
line, in Woburn, Mass- 
achusetts, Alpha Industries 
posted net sales for the 
second quarter ending 
28 September, 1997, of 
$28.6 million, compared 
with $20.1 million for 
the same period in 1996. 
Alpha said new orders 
for the quarter totalled 
$30.0 million, up $9.5 m 
on a year earlier. Increas- 
ing acceptance of its RF 
products, especially GaAs 
ICS, have been driving 
the growth. Of particular 
note, deliveries to one 
major original equipment 
manufacturer increased 
to 21% of total sales for 
the first six months of 
the 1998 financial year. 
Meanwhile, on the West 
Coast, TriQuint Semicon- 
ductor of Portland, Oregon, 
posted what were in the 
main good financial re- 
suits for its third quarter 
1997. For the first nine 
months of the financial 
year its revenues were 
$52.9 million, a 22% in- 
crease on the $43.3 mil- 
lion for 1996. Net income 
for the quarter, however, 
was $1.3 million, a 29% 
decrease from the $1.9 mil- 
lion reported ayear earli- 
er. Nevertheless, TriQuint 
said its long term out- 
look remains positive, 
with target markets con- 
tinuing to offer "extraor- 
dinary opporttmities'. The 
company said its accu- 
mulated design wins 
were expected to trans- 
late into very strong 
growth during second 
half 1998 and beyond. 
The Camarillo, Califor- 
nia, based Vitesse Semi- 
conductor reported a 
strong finish to what it 
described as an excellent 
year."We exceeded our 
annual goals in revenue, 
profit and bookings exe- 
cuted well in manufactur- 
ing and design. All three 
of our core focus busi- 
nesses, telecom, datacom 
and test eqm'pment, show- 
ed significant revenue 
growth and ended the 
year with a strong back- 
log, said president Lou 
Tomasetta. 
Imminent results from 
other compaiaies are ex- 
pected to show compara- 
ble gains in sales and 
profits from the burgeon- 
ing wireless, cellular and 
TV markets. The market 
strength is also extend- 
ing through to the sup- 
pliers of the chip makers 
with materials and equip- 
ment sales also reported- 
ly strong. 
Roy Szweda 
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oisotope detector uses CZT sensors 
The versatility of the 
new detector means that 
surgeons do not have to 
purchase separate probes 
for procedures requiring 
different radioisotopes. 
Neoprobe sources the 
CZT detectors used in 
the unit from eV 
Products, a division of II- 
VI Inc of Saxonburg, 
Pennsylvania, USA. 
“The Neoprobe 1500 
device fulfills a critical 
need for such widely 
growing surgical proce- 
dures as intraoperative 
lymphatic mapping for 
patients with melanoma, 
and, investigationally breast 
cancer;‘says David C. Bupp, 
Neoprobe’s president. 
The Neoprobe 1500 
device features three 
re-usable interchange- 
able probe tips: 12 mm 
uncollimated, 12 mm colli- 
mated and 19 mm uncol- 
limated. Each of these 
uses a universal, dispos- 
able handle and cable 
which allows surgeons to 
quickly change probes 
during an operation as a 
procedure requires. The 
control unit is a micro- 
processor-based platform 
which translates the 
gamma pulses detected 
by the prob into under- 
standable displays and 
sounds. 
Notably, the instrument 
has received 510(k) mar- 
keting clearance from 
the US Food and Drug 
Administration. 
Beth Gonda, 
Neoprobe Carp; 
tek +1&47937500; 
fax: +1~147937520; 
ednaabgonda@fleqndx. 
corn. 
A HAND-HELD medical 
device that uses highly 
sensitive cadmium zinc 
telluride (CZT) sensors 
to track radioisotopes 
has been released by 
Neoprobe carp of 
Dublin, Ohio , USA. 
The ‘Neoprobe 1500’ 
detects gamma rays and 
can be used either exter- 
nally or it-ma-operatively 
to track an injected radio 
pharmaceutical within 
the body A key feature of 
the unit is that its three 
probe tips (and Neo- 
probe’s 19 mm reusable 
chrome probe) use the 
CZT detector devices 
which are capable of 
detecting every commer- 
cially available radioiso- 
tope, including In-l 11, 
I-125 and Tm-99. The im- 
portance of these iso- 
topes derives from their 
use in surgical proce- 
dures such as intraopera- 
tive lymphatic mapping. 
The Neoprobe 1500 features reusable, interchangable probe tips 
that can detect every commercially available radioisotope. 
Xerox scientists achieve blue diode laser breakthrough 
SCIENTISTS at the Xerox 
Palo Alto Research Center 
(PARC) in California, 
USA, have generated a 
blue diode laser beam - 
a pivotal achievement in 
the company’s develop- 
ment of a new genera- 
tion of high speed, high 
quality laser printers. 
developers worldwide 
striving to develop pro- 
duction of commercially 
viable blue diode lasers 
which have significant 
implications in the docu- 
ment industry. “Having 
invented the first high 
speed laser printer at 
PARC some 20 years ago, 
this breakthrough rein- 
forces Xerox’s leadership 
position in the field of 
laser document produc- 
tion and places us well 
ahead of our competi- 
tors,” said Mark B. Myers, 
Xerox senior vice presi- 
dent for Corporate 
Research and Technol- 
ogy. “While we still have 
much work ahead of us, 
this is a signilicant step 
towards realizing our 
goal of using this tech- 
nology in Xerox printers 
and digital copiers.” 
The bmakthmugh came 
on 14 October at PARC’s 
Electronic Materials Lab 
oratory with a gallium ni- 
tride-based blue diode 
laseropelatedunderpulsed 
current-injection conditions 
at room temperature. 
Xerox says the devel- 
opment places the com- 
pany at the forefront of 
document technology 
The work at PARC has 
received matching funds 
from the Defense Ad- 
vanced Research Projects 
Agency (DARPA) through 
the blue BAND II Con- 
sortium and the US 
Department of Commerce. 
The Xerox team has 
been working to create 
LEDs, as well as laser 
diodes, that operate in 
the blue to green region 
of the visible spectrum. 
“This achievement 
marks the culmination of 
more than two years of 
intense research,“’ said 
Noble Johnson, a PARC 
principal scientist. “We 
can now begin the excit- 
ing task of fine-tuning 
the performance of these 
devices for their intend- 
ed commercial applica- 
tions.” 
For more on blue 
laser developments, in- 
cluding a breakthrough 
at the University of 
California, Santa Barbara 
(UCSB), turn to “The blue 
laser race - a marathon 
not a sprint”, pages 
22-25). 
Xerox Palo Alto Resear& 
Center (PARC) in Cal- 
ifornia, USA, tek +1&G 
812-4000. 
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3evict New: 
Mitsubishi Electric expands GaAs MMIC range 
MITSUBISHI Electric has 
expanded its range of 
monolithic microwave 
MMICS, with two prod- 
ucts designed for use 
with Code Division Multi- 
ple Access (CDMA) base 
hand-held telephones and 
similar applications. 
The company says the 
'MGF7169C', which re- 
quires connection to a 
matching circuit, is an 
ideal two stage amplifier 
solution as it combines 
low voltage operation 
with a high power out- 
put. The 3V operation 
UHF band GaAs power 
amplifiers provide typi- 
cally 28 dBm output 
power at 1.715-1.78 GHz 
and 1.85-1.91 GHz wave- 
'bands, with extremely 
low distortion of -46 dBc 
maximum at 28dBm out- 
put power. Mitsubishi 
says the devices boast an 
extremely high efficien- 
cy, with a typical drain 
current figure of 450 mA 
at 28 dBm output power. 
Absolute ratings at 
25C for the devices in- 
clude 5V and -4V drain 
supply and gate supply 
voltages respectively and 
15dBm input power. 
Operating case tempera- 
ture is -30-+85C and the 
devices can be safely 
stored at temperatures 
ranging from -30-+100°C. 
The MGF7169C" GaAs 
MMICs are available in 
small outline surface 
mounting packages mea- 
suring just 7x6.1xl.1 mm. 
For users looking for 
a higher functionality 
MMIC, the company has 
released the 'MGF7171C'. 
The device comes in a 
small surface mount pack- 
aging and delivers a typi- 
cal efficiency of 470 mA 
at 28 dBm output power 
with 3V drain supply.The 
multi-function, high pow- 
er amplifier requires a 
matching circuit an incor- 
porates a negative voltage 
generator and ut>converter. 
The MGF7171C oper- 
ates over the frequency 
range of 1850-1910 MHZ, 
with a local operating fre- 
Mitsubishi's MGF7169C power amplifier MMIC. 
quency of 1715-1780 MHZ 
and a typical intermedi- 
ate frequency of 130 MHZ. 
BV; te~ +44-170%276100; 
fax: +44-1707-278997. 
MOCVD proves it pHEMT worth in US study 
A JOINT research project 
between EMCORE Corp 
and MMCOM has found 
that metal organic hemi- 
cal vapour deposition 
(MOCVD) is equivalent 
to molecular beam epi- 
taxy (MBE) in the pro- 
duction of wafers used to 
fabricate compound semi- 
conductor-based 
pHEMTs. The companies 
say a switch in growth 
methods to produce these 
devices will result in a 
30% reduction in MMIC 
manufacturing costs. 
The US companies 
performed the research 
under a Phase II Small 
Business Innovative Res- 
earch (SBIR) program for 
the US Air Force. Meeting 
the tasks set in the pro- 
gram, EMCORE fabricated 
InCmAs-based epitaxial 
wafer lots using M/A- 
COM's existing mask sets. 
The collaborative team 
then determined the equi- 
valent circuit models of 
the resulting PCM devices 
and designed a 35 GHz 
0.5 Watt power MMIC 
circuits. Finally, wafer lots 
of the power MMICs 
were fabricated and the 
chips characterized. 
In a separate develop- 
ment, EMCORE has sold 
a 'Discovery 75/125' 
MOCVD system to 
NASA's Lewis Research 
Center in Cleveland, 
Ohio, USA. Emcore has 
tailored the reactor 
specifically for the ex- 
ceptionally high temper- 
ature deposition required 
in°NASA's SiC develop- 
ment efforts. It is equip- 
ped with the company's 
latest radio frequency 
heating option that al- 
lows operation in excess 
of 1600°C. 
l~.mcore Corp; tel: +1- 
732-271-9090; fax: +1- 
732-271-9686. 
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Zompany New: 
Vitesse opens telecommunications IC design centre 
VITESSE Semiconductor 
Corp has opened an IC 
design centre at its plant 
in Portland, Oregon, USA, 
to support its growth into 
high speed communica- 
tions markets. 
"Growth in the tele- 
communications market 
creates trong demand for 
Vitesse's high bandwidth 
integrated circuits," said 
Bill Woodruff, director of 
telecommunications prod- 
ucts, opening the centre. 
"Continuing to provide in- 
novative products to meet 
this demand requires that 
Vitesse rapidly expand its 
design capability." 
Gary McCormack, has 
been appointed director 
of the Portland Design 
Center. McCormack, for- 
merly with TriQuint Semi- 
conductor, has more than 
16 years' experience in 
the semiconductor indus- 
try, primarily focused on 
serving telecommunica- 
tions markets using GaAs 
technology. Joining Mc- 
The LAB26 analyser board from Vitesse. 
Cormack is Ian Kyles, an 
8-year semiconductor de- 
sign veteran, with experi- 
ence in both CMOS and 
GaAs technologies. Kyles 
joins Vitesse from LSI 
Logic Corp. 
In addition tO the 
Portland site, Vitesse also 
has a design centre at its 
headquarters in Camarillo, 
California, as well as in 
Santa Clara, California; 
Richardson, Texas; and a 
recently opened centre in 
Colorado Springs, Colorado. 
The Colorado Springs 
Design Center is housed 
in the same facility as 
Vitesse's 6" GaAs fabrica- 
tion facility currently un- 
der construction in the 
Arrows West Business 
Park, which is targeted for 
full-scale production in 
mid-1998. 
Recent additions to 
the Vitesse product line, 
meanwhile, include four 
transimpedance amplifiers 
for use in Synchronous 
Digital Hierarchy (SDH) 
optoelectronic telecom- 
munications ystems. The 
'VSC7902' and 'VSC7903' 
are designed for 155 Mb.s- 
1 operation, while the 
'VSC7911' and 'VSC7912' 
are for 622 Mb.s-1 data 
rates. Vitesse says two am- 
plifiers are offered at each 
data rate to meet both sin- 
gle-ended and differential 
output configurations. All 
of the amplifiers are 
designed for use with 
commercially available long- 
wavelength optical detec- 
tors. Pricing per unit for 
10 000 units is $8 for the 
VSC7902 and VSC7903, 
and $25 for the VSC7911 
and VSC7912. 
Another recent release 
is the 'LAB26' Logic 
Analyzer Board, which en- 
ables the evaluation of its 
'VSC7126' fibre channel 
and 'VSC7126' gigabit 
Ethernet transceiver ICS. 
The company says the 
LAB26 is a self-contained 
evaluation unit for testing 
characteristics such as 
output jitter, waveform 
integrity and basic func- 
tionality. It is priced at 
$600. 
Vitesse Semiconductor 
Corp; tel: +1-809388- 
3700; fax: +1-805-987- 
987-5896. 
New: ~ompany 
M/A-COM forms integrated solutions group for SMT 
A DEDICATED team for 
developing surface mount 
technology (SMT) inte- 
grated solutions has been 
formed at M/A-COM of 
Lowell, Massachusetts, 
USA. 
The company says the 
"is group" will provide 
standard and customized 
multi-functional and mul- 
ti-technology component 
solutions in single unit 
packages for the wireless 
original equipment manu- 
facturer (OEM) industry. 
The first product from 
the group is an ASIC GaAs 
driver designed to consol- 
idate multiple chip func- 
tionality into a single 
package, thus reducing 
system board size and 
power consumption. It is 
housed in a plastic surface 
mount small-outline-inte- 
grated circuit (SOIC) 
package for easier board 
integration. 
Along with providing 
standard off-the-shelf mul- 
ti-functional devices, M/A- 
COM's new team will also 
work with customers on a 
consultative basis to apply 
its wireless expertise to 
develop SMT solutions. 
The company says SMT in- 
tegrated solutions provide 
customers with the op- 
portunity to develop high- 
er performing, smaller 
sized and lower cost end 
user products through 
product integration. 
Currently producing 
ASIC switches and digital 
attenuators, 1998 plans 
for the group include the 
production of high densi- 
ty, multiple chip, multiple 
technology solutions uch 
as mixers, amplifiers and 
passives. It can provide 
both standard and cus- 
tomized SMT integrated 
solutions, incorporating 
amplifier and mixer build- 
ing blocks with control 
components. These inte- 
grated solutions are 
developed from a combi- 
nation of ASIC, GaAs, sili- 
con and glass platforms 
which will be available in 
a variety of surface mount 
packages based on the 
specific needs of cus- 
tomers. 
M/A-COM; tel: +1-508- 
656-2675; fax: +1-508- 
656-2800. 
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Company New: 
ITT Industries wins US$10 mill ion radar contract f rom US Air Force 
ITT Gilfillan, a unit of ITT 
Industries, has been 
awarded a US$10 million 
contract from The Elec- 
tronic Systems Center at 
Hanscom Air Force Base 
for its 'GCA-2000' Tactical 
Air Traffic Control and 
Landing System. A main 
feature of the system is 
that its active array archi- 
tecture uses GaAs trans- 
mit/receive (T/R) modules, 
which are manufactured 
under an ITT patented 
production. 
Several systems will be 
provided for use by the 
Air Mobility Command in 
a highly mobile configura- 
tion to support he US Air 
Force's worldwide de- 
ployment requirements. 
The GCA-2000 gives the 
US Air Force the capabili- 
ty of rapidly fielding an air 
traffic control system to 
support bad weather op- 
erations anywhere in the 
world on short notice 
whenever a crisis dictates. 
Along with the GCA- 
2000 hardware and soft- 
ware, training and lifetime 
support will be provided. 
ITT Gilfillan, based in 
Van Nuys, California, was 
selected by the US Air 
Force after an extensive 
flight test, operational 
demonstration and analy- 
sis. The company says the 
all solid-state GCA-2000 
provides remotely con- 
trolled multi-runway cov- 
erage, digital colour 
displays and an extensive 
BIT (Built In Test) pro- 
gram for simplified on- 
line maintenance. 
It says the system is 
unique as it combines 
commercial standards with 
a ruggedized, modular de- 
sign allowing for reduced 
acquisition costs and low 
support costs. 
ITT Gilfillan designs 
and manufactures state-of- 
the-art air traffic control 
and air/battlefield defence 
radar systems which are 
deployed around the world. 
The company has been 
producing advanced radar 
systems for more than 50 
years. ITT Industries is a 
leading diversified manu- 
facturing company, with 
1996 sales of $8.4 billion 
from its three primary bus- 
iness segments:Automotive, 
Defence and Electronics 
and Fluid Technology. 
l i t  Gilflllan; tel: +1-818-  
988-260O. 
40VCD New,, ~ompany New,' 
Ansoft and TriQuint form 
high frequency partnership 
ANSOFT Corp and 
TriQuint Semiconductor 
Inc have formed an al- 
liance for high frequency 
GaAs IC design. 
Under the terms of 
the agreement, TriQuint 
Will purchase a site-wide 
license for Ansoft's RF 
and wireless design suite, 
'Serenade 7.0' and Ansoft 
will develop customized 
simulator capabilities for 
TriQuint. Serenade 7.0 is 
a PC-based design suite 
offering integrated sche- 
matic, circuit analysis, and 
layout capability in a sin- 
gle easy-to-use graphical 
interface. High frequency 
designs can be captured, 
analysed, optimized, and 
physically designed while 
taking performance and 
manufacturing require- 
ments into account. 
"TriQuint places great 
emphasis on computer 
aided engineering (CAE) 
tools for our wireless 
IC design and develop- 
ment;  says Ronald 
Ruebusch, Vice President 
of TriQuint's Wireless 
Communications 
Division. "Strategic alliances 
with CAE vendors like 
Ansoft are essential to dri- 
ve design tool develop- 
ment in the direction the 
wireless industry needs. 
Ansoft has been a pio- 
neer of commercial high 
frequency CAE tools for 
microwave circuit design, 
harmonic balance for 
non-linear circuit design 
as well as the first com- 
mercial high frequency 
structure simulator. The 
company says it will en- 
courage ongoing techni- 
cal exchanges to establish 
new capabilities and pri- 
orities. 
TriQuint Semiconductor;, 
tel: +1-503-615-9000; fax: 
+1-50~15-8901. 
NASA purchases 
MOCVD system 
from AIXTRON 
NASA Lewis Research 
Center in Cleveland, 
Ohio, USA, has ordered 
an 'AIX 200/4 HT' metal 
organic chemical vapour 
deposition (MOCVD) re- 
actor from AIXTRON as 
parts of its expansion of 
its SiC research. 
NASA Lewis will use 
the unit to advance SiC 
crystal growth research 
for high temperature 
electronic devices and 
sensors. It is the second 
MOCVD reactor AIX- 
TRON has supplied to 
NASA and is scheduled to 
be installed at the 
Cleveland premises early 
in 1998. ordered by ITT 
Night Vision 
Another recent A/X- 
TRON sale in the US, will 
see the company supply 
a second 'AIX 2400 
Planetary Reactor ®' to 
ITT Night Vision of 
Roanoke, Virginia. This 
unit will enable ITT 
Night Vision to double its 
production of GaAs pho- 
tocathodes for night vi- 
sion equipment. 
A third sale will see 
the German company 
supply Rockwell Semi- 
conductor Systems in 
Newbury Park, California, 
with a 'AIX 2600G3', the 
newest version of the 
multiwafer MOCVD Planet- 
ary Reactor. Rockwell 
will use the system in an 
automated 9x4 batch 
mode to produce power 
amplifiers. 
AIXTRON AG; tel: +49- 
241-89090; fax: +49-241- 
89o94o. 
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Vlems Newt 
Micro-electric power 
generator machined 
from GaAs 
A REMOTE power gener- 
ator microsystem has 
been developed at the 
MEMS Unit of the 
University of Sheffield, 
UK, by micromachining 
GaAs. 
The development meets 
an outstanding need, as 
microsystems are usually 
completely embedded 
within a structure and, 
therefore, have no physi- 
cal connection to the 
outside world. 
To generate power 
from the surrounding 
environment, he MEMS 
Unit has made a self-con- 
tained power supply that 
generates power from 
mechanical vibrations.The 
vibrations drive a trans- 
ducer and thereby gener- 
ate electrical energy. In 
this case the transduction 
method is electromag- 
netic, with a polyimide 
membrane as the spring. 
This membrane supports 
a rare-earth magnet, be- 
low which is a planar 
pick-up coil.A two wafer 
device was developed to 
optimize the magnet-coil 
separation. 
The flexible mem- 
branes were fabricated 
by bulk micromachining 
a GaAs (001) substrate 
coated with 7 pm of 
cured polyimide. A pla- 
nar Au coil, with a thick- 
ness of 2.5 prn, line-width 
of 20 ~tm and separation 
of 5 pro, were patterned 
on a separate wafer by 
metallization and lift-off. 
A square cavity was 
defined on the rear of 
the coil chip to accom- 
modate the movement of 
the magnet. A rare earth 
magnet, with dimensions 
of lxlxO.3 mm and 
weighing 0.0024 grams, 
was attached to the 
membrane using a poly- 
imide solution. Finally, 
the membrane and coil 
chip were bonded to- 
gether with silver epoxy 
to form a working gener- 
ator. 
Presenting a paper at 
the recent 'Eurosensors 
XI' conference, the re- 
searchers reported that 
the packaged generators 
have been characterized 
and performed well. In a 
comparison of the mea- 
sured and predicted power, 
measured power follows 
the predicted power at 
low amplitudes, but is re- 
duced at high amplitudes 
as the spring becomes 
non-linear. 
Initial results have al- 
so shown how the gener- 
ator might be improved 
with possible avenues in- 
eluding evacuation of 
the device, a reduction of 
coil resistance, and, most 
importantly, by increas- 
ing the linearity of the 
spring. 
Christopher Shearwood, 
MEMS Unit, University of 
Sheffield, tel: +44-114- 
222-5890; e-mail: C. 
Shearwood@sheflield.ac. 
uk. 
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